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Syo Kurokawa* : Studies on Japanese species of 
Xanthoparmelia (Parmeliaceae) (1) 

full ?'**'*’M (Ps / (1) . 

In the last decades, the lichen genus Parmelia s. lat. has been extensively 
studied and nearly 30 genera segregated from Parmelia s. str. have been 
proposed or resurrected by various authors (Hale 1974a, 1974b, 1974c, 1974d, 
1976, 1984, 1985, 1986, 1988a, Esslinger 1978, Sipman 1980, 1986, Culberson & 
Culberson 1981, Krog 1982, Goward 1985, Elix, Johnston & Verdon 1986, Elix & 
Hale 1987, Lumbsch, Kothe & Elix 1988) Although ascocarp or pycnidial 
differences have been considered to be important features in segregating crustose 
lichen genera such as Lecanora s. lat. and Lecidea s. lat. (Eriksson 1981, 
Hafellner 1984, Hertel 1984, Eriksson & Hawksworth 1986), these are rather 
uniform within Parmelia s. lat. Thus a number of European workers have not 
yet accepted fully these new genera, since they do not consider that such 
generic splits have been justified by different apothecial structure, ascus 
structure or pycnidial characters. However, most of these genera seem to 
represent natural species groups at least with regard to their morphological, 
geographical, anatomical as well as chemical characters. In my previous 
publications, I was reluctant to accept these new genera. However, Parmelia 
s. lat is apparently an unnatural lichen group including species highly developed 
under symbiotic condition and can be considered to have fully differentiated 
into several species groups, some of which can be segregated at generic level. 
The genus Xanthoparmelia (Vain.) Hale seems to be well-defined one of them. It 
is characterized by the presence of predominantly simple rhizines, the lack of 
cilia and pseudocyphellae, and the production of usnic acid in the cortex- 
Species of the genus are mostly restricted to open habitats such as on rocks 
or on consolidated soils in arid, semi-arid, or other dry regions. Although 
Xanthoparmelia, on the other hand, is apparently closely related to the genus 
Paraparmelia Elix et Johnston and congeneric status of these two must be 
discussed in the future, Xanthoparmelia has priority over the latter. 

* Tsukuba Botanical Garden, National Science Museum, Tsukuba 305. pBitf 
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The species of Xanthoparmelia exibit considerable variability in morphology 
and chemistry. In the present work, the following characters are used for 
separating species. In brief, they are : 1) degree of adnation of the thalli, 2) 
lobe width and configulation, 3) colour of lower surface of lobes, 4) density of 
rhizines, 5) presence or absence of isidia, 6) shape and size of isidia, if present, 
7) secondary products produced in the medulla. 

Japanese species of Xanthoparmelia are exclusively saxicolous and none of 
terricolous species has been found. The colour of the lower surface of the 
lobes has been considered to be one of the most important characters segregating 
species. In fact, the colour varies pale ivory to jet black. For the purpose of 
this study, the colour of the lower surface is divided into three groups: pale 
ivory to brown or dark brown with darker or blackish brown narrow zone near 
the lobe apex; jet black with brown or dark brown narrow zone near the lobe 
apex; and brown to dark brown with blackish brown or difinite black zone 
near the center of thallus. The colour of the last group was reported for 
Xanthoparmelia dichotoma (Mull. Arg.) Hale ( —Parmelia dichotoma Mull. 
Arg ) by the author (Kurokawa 1969) and has been considered to be a consistent 
character separating the species from X. furcata (Mull Arg.) Hale (= Parmelia 
fur cat a Miill. Arg.) (Filson 1982, Elix, Johnston & Armstrong 1986). 

While soredia are rare in Xanthoparmelia (Elix, Johnston & Armstrong 
1986) and are known in none of Japanese species, isidia are found in number of 
species of the genus. Although density of isidia produced by a species may 
vary considerably, their shape and size seem to be almost invariably character¬ 
istic of the species. Consequently, in the present paper, the shape of isidia is 
described with care and the size of isidia is recorded for each species. 

In the present work, all specimens were tested by thin layer chromatography 
using a mixture of n-hexane, ethyl ether, and formic acid (5:4:1) as a 
developing solvent. As mentioned above, all species contain usnic acid in the 
upper cortex. Although major secondary products contained in the medulla have 
proved to be of greater taxonomic value (Hale 1971, Kurokawa & Filson 1975, 
Kurokawa 1982, Filson 1982, Elix, Johnston & Armstrong 1986), some of minor 
products also seem to be taxonomically important, especially when presence or 
absence of them is correlated to morphological difference. 

Specimens cited in this paper are preserved at TNS, unless otherwise stated. 
Sincere appreciation is expressed to Dr. H. Koyama of Department of Botany, 
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Kyoto University for the loan of type specimens. 

Xanthoparmelia coreana (Gyeln.) Hale, Mycotaxon 33:402. 1988. (Fig. la) 
Parmelia coreana Gyeln., Fedde Repert. 29: 280. 1931. Type. Corea, in 
Palto, Faurie 4526—lectotype in BP and isotype in KYO. 

Thallus adnate to loosely adnate, yellow-green, saxicolous; lobes sublinear- 
elongate, usually imbricate, 1-2.5 mm wide; upper surface dull or commonly 
shiny, often faintly white-maculate, isidiate, isidia mostly simple and subglobose, 
often pale gray tipped, barely erumpent, sometimes elongate and branched, 
branchlets constricted at the base; medulla white; lower surface pale brown, 
brown or chestnut-brown; rhizines sparse to moderate, simple, of the same 
colour as the lower surface or blackish brown, rather coarse. Thallus 220-270' 
yym thick; upper cortex 15-24//m thick; algal layer continuous, 35-50 jum thick; 
medulla 130-180 /xm thick; lower cortex hyaline, 17-25 ^m thick. Apothecia 
rare, subsessible, 3-9 mm in diameter, disc flat to slightly concave, brown, 
margin thin, crenulate to deeply incised, amphithecium isidiate; hymenium 50-60 
fxm high; spores colourless, simple, 5x 10-12 [xm. 
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Chemistry. Thallus K —; medulla K+ yellow turning red, C —, KC —, 
P + intense yellow; containing usnic acid, salazinic acid (major), norstictic acid 
(minor) and consalazinic acid (minor). 

Xanthoparmelia coreana is characterized by the pale to chestnut-brown 
lower surface, subglobose and barely opened isidia, and the production of 
salazinic acid as the major secondary product in the medulla. Although it had 
been considered to be conspecific with X. mexicana (Gyeln.) Hale, Hale (1988b) 
separated it from the latter species by the barely erumpent isidia, consistantly 
dark brown lower surface and faintly white-maculate surface. Lobes of X. 
■coreana are sublinear-elongate and often imbricate, whereas they are subirregular 
and usually rounded at the apices in X. mexicana . Isidia are subglobose or 
almost globose in juvenile stages in both of these species. While simple 
subglobose isidia are less than 0 2 mm in diameter in X. mexicana, they are 
0 2-0 3 mm in diameter in X. coreana (Fig. 1c). Well-developed and branched 
isidia of X. coreana (Fig. lb) are 0.7-1.0 mm in height and 0.3-0.4 mm in 
diameter near the base, whereas they are about 0.6 mm in height and less than 
0.3 mm in diameter even near the base in X. mexicana In addition, branchlets 
of isidia are also subglobose or distinctly constriced at the base in X. coreana 
(Fig. lb). 

White maculae on the upper surface are usually so faint and are often 
invisible, even though Hale (1988b) considered them as important features of 
this species. 

When Asahina (1952) studied Japanese species of Parmelia, he recognized 
three varieties under P. conspersa (L ) Ach.; var. latior, var. isidiosula and 
var. hypoclysta. Most specimens referred to var. latior and var. isidiosula by 
him are identified with the present species. 

Distribution. This species is known from Japan, Korea and north-eastern 
China The northern-most locality in Japan known at present is Nikko in 
Kanto District. It is common on rocks along the coast to elevation about 1800 m 
in Japan, including the Bonin and Ryukyu Islands. Two specimens collected in 
nortn-eastern China (Chengte, Pref. Liaoning, S. Asahina s. n and Huantaohedzi, 
Prov. Mutankiang, S. Asahina s. n.) are identified with this species. Specimens 
examined are 56 

Exsiccata examined. S. Kurokawa, Lich. Rar. Crit. Exs., no. 235 (sub 
Parmelia mexicana Gyeln.) (TNS). 
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Xanthoparmelia orientalis Kurok., sp. nov. (Fig. 2) 

Quoad habitum ad Xanthoparmeliam coreanam accedit, sed ab ea differt 
thallo subtus nigrescenti versus centrum et isidiis saepe cylindricis et coralloi 
dibus. 

Thallus adnate to loosely adnate, yellow-green, saxicolous; lobes subirregular 
to sublinear, often imbricate, 1.0-2.5 mm wide; upper surface dull, sometimes 
faintly white-maculate, blackish brown or black margined near lobe apices, 
isidiate, isidia subglobose to cylindrical and later often coralloid-branched; 
medulla white; lower surface brown or blackish brown in rather broad zone 
near lobe apices and black in older lobes; rhizines rather sparse, simple, coarse, 
of the same colour as the lower snrface, 0.1-0.7 mm long Thallus 170-240 ^m 
thick; upper cortex about 20 jum thick; gonidial layer continuous, 30-38 /jm 
thick; medullary layer 110-170 jum thick; lower cortex hyaline but blackish 
brown in the outer one third, about 25 fxm thick Apothecia rare, adnate, 2-7 mm 
in diameter, disc chestnut-brown, more or less concave, margin crenate, amphithe- 
cium isidiate; hymenium 45-60 ptm high; spores colourless, simple, 5x10-11 ^m. 
Pycnidia not seen. 

Chemistry. Thallus K — ; medulla K + yellow turning red, C —, KC —, 
P+ intense yellow; containing usnic acid, salazinic acid (major), norstictic acid 
(minor or trace), and consalazinic acid (minor). 

Type Japan. Prov. Aki: Miyajima Island, S. Kurokawa 64403—holotype 
in TNS 



Fig. 2. Holotype of Xanthoparmelia orientalis Kurok. (xl.3). 
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This new species is characterized by having subglobose to cylindrical isidia 
and a blackish brown to black lower surface with rather broad brown to dark 
brown zone towards the lobe apices and by producing salazinic acid along with 
minor amounts of norstictic and consalazinic acids. It has been reported as 
Parmelia tinctina Mah. et Gill. \_=Xanthoparmelia tinctina (Mah. et Gill.) Hale] 
in Japan (Yoshimura 1974). However, isidia of the present species are subglobose 
or cylindrical even in juvenile stages and become coralloid-branched at maturity 
(Fig. 3a, b), whereas they are exclusively subglobose or globose in Xanthoparmelia 
tinctina (Fig. 3c). In addition, the lower surface is jet black, excepting very 
narrow zone near the lobe apices, in X. tinctina, while it is brown to dark 
brown in broad zone towards lobe apices with blackish brown or black zone 
near the center of the thallus in X. orientalis. 

In Japan, this new species may be confused with X. coreana, because these 
two species have isidia and produce salazinic, norstictic and consalazinic acids 
in common. However, it is easily distinguished from the latter by the colour 
of lower surface. Isidia of X. orientalis, on the other hand, are subglobose to 
cylindrical even in juvenile stages, becoming coralloid-branched The simple 
isidia are 0.1-0.2 mm in diameter and often 0.3-0 4 mm in height and branched 
isidia are 0.15-0.3 mm in diameter and 0.6-1.0 mm in height. As a rule, isidia 
are a little thinner than those of X coreana. When they are branched, in 
addition, branchlets are not constricted at the base in X. orientalis. 



Fig. 3. Isidia of Xanthoparmelia orientalis Kurok. and X. tinctina (Mah. et Gill.) Hale 
(X14). a. simple isidia of X. orientalis. b. branched isidia of X. orientalis. c. globose 
isidia of X. tinctina. 
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Distribution. X. orientalis seems to be a low-land species known from 
eastern to western Japan and Taiwan. It has not been collected in higher 
altitudes than 1300 m. 

Specimens examined. Japan. Prov. Musashi: Mt. Myohogatake, Mitsumine, 
Chichibu, elevation about 1300 m, S. Kurokawa 56139; Shiroku, Arakawa-mura, 
Chichibu, elevation about 400 m, S. Kurokawa 56104; Mt. Takao, Y. Asahina 
s. n. Prov. Izu : Mt Buzan, Shimoda, S. Kurokawa 58623 & 58626. Prov. Mikawa : 
Mt. Horaiji, Minamishitara-gun, elevation about 600 m, H. Kashiwadani 9918. 
Prov. Kii: Nameradani, Kuki, S. Kurokawa 59024; Cape Shionomisaki, Nishimuro- 
gun, on rocks along the coast, S. Kurokawa 71029; Kotonotaki Water Fall, 
Susami cho, Nishimuro-gun, elevation about 250 m, H. Kashiwadani 14623. Prov. 
Harima : Mikawa-mura, Shiso-gun, K. Utsumi s. n. Prov. Izumo : Izumo Shrine, 
Izumo City, elevation about 5 m, H. Kashiwadani 8770; Ui, Mihogaseki-cho, 
Yatsuka-gun, elevation about 5 m, H. Kashiwadani 8787. Prov. Iwami: Mt. 
Sanbe, Ohda City, elevation 520 m, H Kashiwadani 5595. Prov. Bizen : Gokenya, 
Fukukara-cho, Wake-gun, M. Togashi s. n. Prov. Aki: Mt. Ohmine, Saiki-gun, 
elevation 440 m, H. Kashiwadani 31 & 34; Tsujurahara, Yuki-cho, Saiki-gun, 
elevation about 400 m, H. Kashiwadani 7421 & 7424; Nogaihara, Saiki-gun, 
elevation about 700 m, H. Kashiwadani 1540; Miyajima Island, elevation about 
40 m, H. Kashiwadani 5633. Prov. Iyo: Ohira, Oda-machi, Kamiukena-gun, 
elevation about 50 m, S. Kurokawa 72255. Prov. Tosa: Matsubara, Yuzuhara- 
cho, Takaoka-gun, elevation about 250 m, H. Kashiwadani 19776. Prov. Tsushima : 
Mt. Shiratake, Shimoagata-gun, H. Koyama s. n. Prov. Higo: Tomoesaki, 
Tomioka, Amakusa-gun, Y. Asahina & M. Togashi s. n.; Hitoyoshi, M. Togashi 
s. n. Prov. Ohsumi: Onoaida, Kumage-gun, elevation 50 m, H. Kashiwadani 
7305; Mt. Motchomu, Yakushima Island, elevation 300 m, H. Kashiwadani 15626. 
Ryukyu Islands: Izena Island, S. Kurokawa 73122 & 73125. Taiwan. En route 
from Keelung to Tamsui, S. Kurokawa 1279-a. 

Xanthoparmelia togashii Kurok., sp. nov. (Fig. 4) 

Xanthoparmeliae tinctinae primo adspectu maxime similis, sed superficie 
inferiore pallido brunnescenti et acidum gyrophoricum una cum acidum usnicum, 
acidum, salazinicum, acidum norsticticum et acidum consalazinicum continenti 
differt. 

Thallus foliose, adnate on rocks, pale yellow-green, 4-9 cm in diameter; lobes 
sublinear-elongate to subirregular, contiguous or slightly imbricate, 1.5-3 mm 
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Fig. 4. Part of holotype of Xanthoparmelia togashii Kurok. (xl.6). 


wide; upper surface flat, shiny, emaculate, sometimes faintly black-margined, 
isidiate, isidia short and subglobose, rarely forming smaller subglobose branchlets; 
medulla white; lower surface pale brown, sparsely rhizinate; rhizines simple, 
of the same colour as the lower surface, less than 0.3 mm long. Thallus 145-170 
pm thick; upper cortex 12-16 pm thick; gonidial layer subcontinuous, 16-30 pm 
thick; medullary layer 95-120 pm thick ; lower cortex subhyaline, ca 12 pm thick 
Apothecia and pycnidia not seen. 

Chemistry. Thallus K — ; medulla K + yellow turning red, C —, KC —, 
P + intense yellow; containing usnic acid, salazinic acid (major), gyrophoric 
acid (minor), norstictic acid (minor or trace) and consalazinic acid (minor). 

Type. Japan. Prov. Kai: en route between Kuonji Temple and Sankohdo, 
Mt. Minobu, M. Togashi s. n.—holotype in TNS. 

This new species resembles X. tinctina, since these two species have adnate 
thalli and similar subglobose isidia and produce usnic, salazinic, norstictic and 
consalazinic acids in common. However, it is clearly distinguished from X. 
tinctina by the pale brown lower snrface of the thallus. Subglobose isidia of 
X, togahsii (0 2-0.3 mm in diameter), in addition, are a little larger than those 
of X. tinctina (0 1-0.2 mm in diameter). 
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In Japan, on the other hand, this species may be confused with X. coreana, 
because they both have subglobose isidia of similar size and produce salazinic 
acid as the major secondary substance However, it can be clearly distinguished 
from the latter species by the production of gyrophoric acid, which is one of 
rare substances in the genus Xanthoparmelia. The thallus of X. togashii is 
more closely adnate than that of X coreana. 

Distribution. This species is known only from the type locality in central 
Japan at present. 
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